Stable isotopes show a direct relation between VLDL apoB overproduction and serum triglyceride levels and indicate a metabolically and biochemically coherent basis for familial combined hyperlipidemia.
Familial combined hyperlipidemia (FCHL) may be genetically and metabolically more heterogeneous than previously thought. A consistent feature is an increase in circulating very-low-density lipoprotein (VLDL) apolipoprotein (apo) B, which could be due to either an increase in apoB production or a decrease in its catabolism. Therefore, we directly measured VLDL apoB production in the postabsorptive state in seven FCHL subjects (four male, three female) and seven normal control subjects (three male, four female) by using L-[1-13C]leucine as an endogenous label. Mean age and body mass index did not differ significantly between the two groups. The mean total cholesterol levels were 4.7 +/- 0.8 and 8.8 +/- 1.6 mmol/L (+/- SD, P < .01) and the mean triglyceride levels were 0.84 +/- 0.14 and 3.30 +/- 1.10 mmol/L (+/- SD, P < .01) in the control and FCHL groups, respectively. Although the fractional production rate of VLDL apoB was 38% lower in the FCHL group than in the control subjects (0.11 +/- 0.03 versus 0.18 +/- 0.02 pool/h; mean +/- SD, P < .01), its absolute production rate was 2.7 times greater (534 +/- 193 micrograms/kg per hour in FCHL versus 196 +/- 71 micrograms/kg per hour in control subjects; mean +/- SD, P < .01). There was a linear relation (r = 0.8, P = .03) between triglyceride levels and the VLDL apoB production rate in FCHL, the slope of which indicated a similar VLDL triglyceride-to-apoB ratio in the FCHL and control groups. We conclude that FCHL is a metabolically coherent disorder and that the increase in circulating apoB and triglyceride levels in FCHL is due to secretion of an increased number of VLDL particles, each containing, on average, a normal amount of triglyceride and one molecule of apoB.(ABSTRACT TRUNCATED AT 250 WORDS)